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NORFOLK  HARBOR;  VA.,  AND  VICINITY. 


LETTER 


FROM 

rHE  SECRETARY  OF  WAR, 

TRANSMITTING, 

ITH  A  LETTER  FROM  THE  CHIEF  OF  ENGINEERS,  REPORTS  ON 
PRELIMINARY  EXAMINATION  AND  SURVEY  OF  HARBOR  AT 
NORFOLK  AND  PORTSMOUTH  AND  APPROACHES  THERETO  AND 
CHANNEL  TO  NEWPORT  NEWS,  VA.,  WITH  A  VIEW  TO  SECURING 
INCREASED  WIDTH  OF  CHANNEL  AND  PROVIDING  ADDITIONAL 
ANCHORAGE  AREA. 


nuary  16,  1914. — Referred  to  the  Committee  on  Rivers  and  Harbors  and  ordered 

to  be  printed,  with  illustration. 


War  Department, 
Washington,  January  15,  191 4. 
lie  Speaker  of  the  House  of  Representatives. 

Sir  :  I  have  the  honor  to  transmit  herewith  a  letter  from  the  Acting 
lief  of  Engineers,  United  States  Army,  dated  13th  instant,  to- 
ither  with  copies  of  reports  from  Lieut.  Col.  E.  E.  Winslow,  Corps 
'  Engineers,  dated  May  28  and  December  15,  1913,  with  map,  on 
’eliminary  examination  and  survey,  respectively,  of  Norfolk  Harbor 
id  vicinity,  made  by  him  in  compliance  with  the  provisions  of  the 
ver  and  harbor  act  approved  March  4,  1913. 

Very  respectfully, 

Lindley  M.  Garrison, 

Secretary  of  War . 


War  Department, 

Office  of  the  Chief  of  Engineers, 

Washington,  January  13,  1911+* 

rom:  The  Chief  of  Engineers,  United  States  Arm}T. 

1:  The  Secretary  of  War. 

lbject:  Preliminary  examination  of  Norfolk  Harbor  and  vicinity. 

1.  There  are  submitted  herewith,  for  transmission  to  Congress, 
ports  dated  May  28  and  December  15,  1913,  with  map,  by  Lieut. 
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Col.  E.  Eveleth  Winslow,  Corps  of  Engineers,  on  preliminary  exai 
nation  and  survey,  respectively,  authorized  by  the  following  it<; 
contained  in  the  river  and  harbor  act  approved  March  4,  1913: 

Harbor  at  Norfolk  and  Portsmouth,  and  approaches  thereto,  and  channel  to  N*| 
port  News,  Virginia,  with  a  view  to  securing  increased  width  of  channel  and  provid  s 
additional  anchorage  area. 

2.  The  existing  projects  for  improvement  of  these  localities  w<< 
adopted  by  the  river  and  harbor  act  approved  June  25,  1910.  T( 

•district  officer  considers  the  several  localities  under  their  projd 
designations,  as  follows: 

THIMBLE  SHOAL  CHANNEL. 

3.  This  channel,  which  connects  the  deep  water  of  Hampton  Ross 
with  the  ocean,  will  have  a  depth  of  35  feet  at  mean  low  water,  a: 
will  be  nowhere  less  than  500  feet  in  width  when  completed.  T( 
district  officer  reports  that  it  would  appear,  for  the  present  at  lea;, 
that  the  projected  width  of  this  channel  is  sufficient. 

CHANNEL  TO  NEWPORT  NEWS. 


4.  This  channel  was  completed  over  a  year  ago  to  its  project  depd 
of  35  feet  and  width  of  400  feet.  On  account  of  its  distance  fra 
the  shore,  the  impracticability  of  establishing  ranges,  and  the  di- 
culty  of  keeping  the  sides  of  the  channel  accurately  marked  by  reasi 
of  the  effect  of  cross  currents  on  the  buoys,  he  is  of  opinion  that  t 
channel  should  be  widened  to  600  feet,  at  an  estimated  cost  of  $270, 0( 
the  cost  of  maintenance  being  the  same  as  at  present,  $15,000  \i 
annum. 


NORFOLK  CHANNEL. 


5.  The  Norfolk  Channel  extends  from  deep  water  in  Hampta 
Roads  up  the  main  portion  of  the  Elizabeth  River  to  the  junction;! 
its  branches  and  thence  up  the  Southern  Branch  to  above  the  Norfa 
Navy  Yard.  The  present  channel,  completed  about  a  year  ago,  Is 
a  depth  of  35  feet  at  mean  low  water  and  a  width  of  400  feet, 
addition  to  carrying  an  annual  commerce  estimated  at  abc 
22,000,000  tons,  this  channel  is  traversed  by  naval  vessels,  includi 
the  largest  colliers  and  battleships.  The  district  officer  is  of  opini 
that  the  Norfolk  Channel  requires  widening,  and  he  recommends  ttl 
its  width  be  increased  to  600  feet  as  far  up  as  the  mouth  of  the  Soul 
ern  Branch,  thence  450  feet  wide  up  the  Southern  Branch  as  far  s 
the  lower  end  of  the  navy  yard,  600  feet  wide  along  part  of  the  na"v-' 
yard  front,  and  800  feet  wide  along  the  upper  end  of  the  navy-yal- 
front,  as  far  as  the  Belt  Line  Bridge.  The  estimated  cost  of  th 
work  is  $840,000,  of  which  $130,000  is  on  hand,  leaving  $710,0 
additional  to  be  provided;  the  estimated  cost  of  maintenance 
$15,000  per  annum. 

ANCHORAGES. 


6.  The  district  officer  states  that  the  anchorages  along  the  Norfa 
Channel  are  restricted  in  area  and  are  frequently  congested.  He  5 
of  opinion  that  additional  anchorage  space  is  required,  and  that  1’ 
economy  anchorages  of  different  depths  should  be  provided  for  d- 
ferent  classes  of  vessels.  For  large  vessels  he  proposes  an  anchora^ 
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|  >f  64  acres  35  feet  deep  northwestward  from  Lamberts  Point,  at  an 
istimated  cost  of  $99,000.  Southward  of  and  adjoining  the  above  is 
in  anchorage  of  62  acres,  having  a  low-water  depth  of  24  feet  or 
i  nore.  For  small  barges  and  canal  boats  bound  to  or  from  the 
waterway  southward  for  Norfolk,  he  proposes  an  anchorage  of  45 
.  cres  12  feet  deep  westward  of  the  main  channel  and  between  the 
Western  Branch  and  Pinners  Point,  at  an  estimated  cost  of  $35,000. 
|le  believes  that  it  is  advisable  for  the  LTnited  States  to  undertake 
he  construction  of  these  anchorages  on  condition  that  the  locality 
r  the  interests  affected  will  provide  and  maintain  such  mooring 
uoys  or  other  facilities  for  anchoring  vessels  as  the  Secretary  of  War 
lay  consider  just  and  proper. 

7.  These  reports  have  been  referred  as  required  by  law  to  the  Board 
i  f  Engineers  for  Rivers  and  Harbors,  and  attention  is  invited  to  its 
report  herewith,  dated  December  30,  1913.  The  board  is  of  opinion 
hat  it  is  advisable  for  the  United  States  to  undertake  the  improve¬ 
ments  recommended  by  the  district  officer,  but  it  does  not  concur  with 
is  recommendations  regarding  local  cooperation  for  the  anchorage 
rounds.  It  recommends  that  proper  legislation  be  enacted  making 
the  duty  of  the  Secretary  of  War  to  set  aside  suitable  anchorage 
places  in  navigable  waters  of  the  United  States,  whenever  in  his 
i  pinion  such  may  be  necessary,  and  to  promulgate  regulations  for 
:  le  use  of  such  grounds  which  shall  have  the  force  of  law. 

;  8.  After  due  consideration  of  the  above-mentioned  reports,  I  eon- 
t  jr  in  general  with  the  views  of  the  district  officer  and  the  Board 
I  •  Engineers  for  Rivers  and  Harbors,  and  therefore  report  that  the 
|  irther  improvement  of  Norfolk  Harbor  and  vicinity  is  deemed 
Ivisable  to  the  extent  proposed  by  the  district  officer,  as  follows: 


Widening  Newport  News  Channel  to  600  feet .  $270,  000 

Widening  Norfolk  Channel .  840,’  000 

For  35-foot  anchorage  opposite  Lamberts  Point .  99’  000 

;  For  12-foot  anchorage  near  Pinners  Point .  35’  000 


Total .  1,244,000 

While  the  above  estimate  covers  the  widening  of  the  lower  part  of 
,  ;e  Southern  Branch  to  450  feet  only,  it  is  believed  that  the  project 
plidth  should  be  600  feet,  as  recommended  by  the  board,  to  meet 
1  >ssible  future  necessities.  The  sum  of  $130,000  being  on  hand  for 

Iiprovement  of  the  Norfolk  Channel,  the  further  sum  required  for 
e  widening  of  this  channel  is  $710,000.  The  estimate  for  main- 
nance  of  the  Newport  News  Channel  and  of  the  Norfolk  Channel  is 
5,000  each.  The  first  appropriation  should  be  $400,000,  and  sub- 
quent  appropriations  made  with  a  view  to  completion  of  the  work 
three  years.  Concurring  with  the  views  of  the  Board  of  Engineers 
rRivers  and  Harbors,  I  recommend  the  enactment  of  proper  legis- 
tion  making  it  the  duty  of  the  Secretary  of  War  to  set  aside  suitable 
|  chorage  spaces  in  navigable  waters  of  the  United  States,  whenever 
l  his  opinion  such  may  be  necessary,  and  to  promulgate  regulations 
F  the  use  of  such  grounds. 

Edw.  Burr, 

Colonel ,  Corps  of  Engineers , 

Acting  Chief  of  Engineers . 
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RF PORT  OF  THE  BOARD  OF  ENGINEERS  FOR  RIVERS  AND  HARBOR 
*  ON  SURVEY. 


[Third  indorsement.] 


Board  of  Engineers  for  Rivers  and  Harbors, 

December  30,  1913. 

To  the  Chief  of  Engineers,  United  States  Army: 

^ .  • 


1.  This  is  a  report  covering  preliminary  examination  and  surve 
of  “Harbor  at  Norfolk  and  Portsmouth,  and  approaches  thereto 
and  channel  to  Newport  News,  Virginia  with  a  view  to  secunn 
increased  width  of  channel  and  providing  additional  anchorag- 
area.”  This  locality  has  been  under  improvement  for  a  number  < 
years,  and  the  present  inquiry  appears  to  be  for  the  purpose  ot  d< 
termining  what  additional  facilities,  if  any,  are  advisable  m  Thimb 
Shoal  Channel,  the  channel  leading  to  Newport  News,  the  mai 
channel  leading  to  Norfolk,  and  the  anchorages  m  the  vicinity  oi  JNo 
folk.  Investigations  in  connection  with  the  preliminary  examin 
tion  indicated"  the  advisability  of  some  further  improvement,  and 
survey  was  authorized  and  has  been  made. 


THIMBLE  SHOAL. 


2  This  shoal  separates  the  deep  water  of  Hampton  Roads  fro 
the 'deep  water  of  Chesapeake  Bay  in  the  vicinity  of  Cape  Uenr 
Until  comparatively  recent  years,  it  was  not  necessary  to  do  ai 
work  at  this  locality,  but  with  the  increased  size  and  draft  ol  vesse 
additional  depth  became  essential,  and  a  project  was  adopted  by  tJ 
act  of  June  25,  1910,  which  provided  for  a  channel  35  feet  deep  ai 
500  feet  wide.  Work  under  this  project  is  now  nearing  completio 
Although  the  full  projected  width  of  the  channel  has  not  yet  be* 
made  available,  no  difficulty  appears  to  have  been  experienced  I 
vessels  navigating  this  channel,  so  for  the  present  there  appears 
be  no  necessity  for  additional  improvement. 


CHANNEL  TO  NEWPORT  NEWS. 


3  At  Newport  News  there  are  large  and  important  industry 
which,  with  railroad  transfers,  have  created  a  tonnage  amoutito 
in  1912  to  more  than  6,000,000  tons.  There  is  sufficient  depth 
the  approach  to  Newport  News,  excepting  at  the  Newport  News  Bi 
where,  under  a  project  adopted  June  13,  1902,  a  channel  30  feet  de 
and  500  feet  wide  to  the  south  of  the  Middle  Ground  was  provide 
This  channel  being  found  inadequate,  a  further  investigation  w 
authorized  by  the  act  of  1909,  which  resulted  in  the  adoption  of 
project  by  the  act  of  June  25, 1910,  which  provided  for  a  channel 
feet  deep  and  400  feet  wide,  to  the  north  of  the  Middle  Ground  Ligl 
house,  ft  an  estimated  cost  of  $465,000.  Work  under  this  prop 
was  completed  in  August,  1912,  the  full  project  dimensions  hav 
been  obtained.  This  channel  is  located  some  distance  fyoint 
shore  and  is  subject  to  cross  currents  and  winds,  which  at  times  m 
it  difficult  to  navigate,  and  increased  width  appears  desirable.  1 
district  officer  believes  the  width  should  be  increased  to  600  lei 
and  he  estimates  the  work  will  cost  $270,000.  The  estimate  i 
maintenance  is  the  same  as  for  the  present  channel,  namely,  $15,0 


per  annum. 
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NORFOLK  CHANNEL. 

4.  This  channel,  which  leads  from  deep  water  in  Hampton  Roads 
p  to  the  municipalities  of  Norfolk,  Portsmouth.  Berkley,  etc.,  and 
d  the  United  States  navy  yard  on  the  Southern  Branch  of  Elizabeth 
liver,  has  been  improved  under  projects  which  have  provided  suc- 
essivelv  for  depths  of  25,  28,  30,  and  35  feet.  The  present  project 
rovides  for  a  mam  channel  up  to  the  navy  yard  35  feet  deep  at 
lean  low  water  and  400  feet  wide,  at  an  estimated  cost  of  8800,000. 
'his  project  was  adopted  by  the  act  of  June  25,  1910,  and  was  com- 
leted  in  December,  1912. 

5.  The  importance  of  this  harbor  is  shown  by  the  statistics  given 
ithin,  which  indicate  a  total  tonnage  of  about  22,000,000  tons, 
ith  a  value  of  $1,600,000,000.  The  district  officer  states  that  an 
‘lea  of  the  number  of  vessels  navigating  this  channel  may  be  had 
"om  the  large  amount  of  commerce  carried,  and  that  it  is  a  very 
requent  sight  to  see  four  vessels  going  in  one  direction  or  the  other 
Tactically  abreast  in  the  channel.  There  have  been  a  number  of 
olbsions  in  recent  years  due,  it  is  stated,  to  inadequate  width.  To 
andle  this  great  commerce  safely,  as  well  as  to  provide  for  the  needs 
f  the  navy  yard,  he  believes  the  width  of  this  channel  should  be 
icreased.  '  He  proposes  a  width  of  600  feet  in  the  entrance  channel 
p  to  the  mouth  of  the  Southern  Branch,  at  an  estimated  cost  of 
bout  $560,000.  In  the  Southern  Branch,  up  to  the  lower  part  of 
ae  navy  yard,  it  is  impracticable  to  secure  a  width  of  600  feet,  and 

width  of  450  feet  is  recommended  for  this  part  of  the  channel, 
dong  the  lower  part  of  the  navy  yard  the  width  proposed  is  600  feet, 
ae  same  as  below  the  mouth  of  the  Southern  Branch,  while  near  the 
pper  end  of  the  navy  yard  it  is  practicable  to  secure  a  greater 
jidth,  and  as  this  is  desired  by  the  Navy  Department  for  the  proper 
handling  of  the  large  modern  war  vessels,  it  is  proposed  to  increase 
ae  width  here  to  800  feet.  This  widening  of  the  Southern  Branch 
i  estimated  to  cost  about  $280,000,  vdaich  makes  the  total  estimate 
or  widening  the  Norfolk  Channel  $840,000.  The  district  officer 
rates  that  if  the  sum  of  $130,000  left  in  hand  from  the  dredging  of 
ae  400-foot  channel  may  be  applied  to  the  present  recommended 
rork,  the  additional  funds  required  will  amount  to  $710,000.  The 
stimate  for  maintenance  is  $15,000  annually. 

ANCHORAGES. 

6.  With  the  increasing  number  of  vessels  frequenting  this  port, 
dditional  anchorage  areas  are  necessary.  At  the  present  time  the 
ilowing  localities  are  used  for  this  purpose:  Hampton  Roads,  the 
ames  River  opposite  Newport  New^s,  the  southwest  side  of  the 
hannel  opposite  Lamberts  Point,  the  east  side  of  the  channel  between 
iamberts  Point  and  Norfolk,  and  the  sides  of  the  channel  nearer  the 
enter  of  the  harbor. 

7.  The  first  two  named  anchorages  are  ample  for  all  demands  made 
pon  them,  but  those  in  and  about  the  Norfolk  Channel  are  frequently 
ongested,  causing  vessels  at  times  to  anchor  so  close  to  the  channel 
tiat  strong  cross  winds  swing  them  out  into  the  navigable  channel, 
ndangering  both  those  and  passing  vessels,  resulting  not  infre- 
uentlv  in  collisions. 

8.  It  is  proposed  to  provide  an  anchorage  of  about  64  acres,  with  a 
epth  of  35  feet,  west  of  the  main  channel  opposite  Lamberts  Point 
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for  the  large  vessels,  which  frequently  load  to  a  depth  of  33  feet  o 
more.  This  anchorage  is  estimated  to  cost  $99,000.  Just  south  o 
this  site  there  is  an  area  available  for  anchorage  having  a  depth  o 
24  to  30  feet  or  more.  This  anchorage,  with  the  one  just  describee 
above,  is  deemed  sufficient  at  present  to  supply  the  needs  of  the  large]; 
vessels. 

9.  There  is  another  class  of  vessels,  however,  composed  of  bargeq 
and  canal  boats  which  use  the  waterways  to  the  southward,  whiefj 
require  a  suitable  anchorage  ground.  These  vessels  now  anchor 
along  the  sides  of  a  portion  of  the  main  channel  of  Norfolk  Harbor 
The  district  officer  states  that  the  number  of  this  class  of  vessels  bj 
increasing  and  it  is  imperative  that  additional  anchorage  be  pro-  ( 
vided.  He  proposes  for  this  purpose  an  anchorage  about  12  feet  it: 
depth,  covering  an  area  of  about  45  acres,  just  south  of  the  moutlij 
of  the  Western  Branch.  This  is  estimated  to  cost  $35,000.  This* 
makes  the  total  cost  of  the  work  now  proposed  $1,244,000. 

10.  The  district  officer  describes  the  difficulties  experienced  undei 
existing  laws  and  regulations  in  controlling  the  anchorage  areas,  anc 
he  recommends  legislation  which  would  authorize  some  official  of  th( 
United  States  to  designate  certain  localities  as  anchorage  ground  anc 
prescribe  proper  control  thereof.  On  account  of  the  great  numbe] 
of  vessels  and  the  limited  area  for  anchorage,  the  district  officer  be¬ 
lieves  that  provision  should  be  made  for  mooring  vessels  both  aheac 
and  astern,  with  a  view  to  economy  of  space.  He  believes  that  tht 
necessary  buoys  should  properly  lie  provided  either  by  the  com-! 
munity  or  the  special  interests  affected,  and  he  recommends  that  the 
expenditure  of  any  appropriation  that  may  be  made  for  anchorages] 
be  contingent  upon  the  locality  or  other  interests  providing  and  main-j 
taining  in  all  of  the  anchorages  such  mooring  buoys  or  other  facilities 
for  anchoring  vessels  as  the  Secretary  of  War  may  consider  just  anc] 


proper. 

11.  It  appears  from  all  information  now  available  that  the  presenl 
channels  in  and  about  Norfolk  Harbor  ancl  up  to  Newport  News  arc’ 
inadequate  for  the  present  commerce,  which  is  very  large;  that  the! 
size  ancl  draft,  as  well  as  number,  of  vessels  using,  these  waters  arc 
increasing;  and  that  the  anchorage  areas  are  also  insufficient.  The 
plans  of  improvement  proposed  by  the  district  officer  for  meeting 1 
the  demands  of  commerce  and  navigation  are  considered  con¬ 
servative,  and  the  cost  not  unreasonable,  but  as  far  as  the  channel  in 
the  lower  part  of  the  Southern  Branch  is  concerned,  the  board  believes! 
that  a  channel  600  feet  in  width  may  ultimately  become  necessary 
to  accommodate  the  navigation  of  the  port,  and  therefore  recommends, 
that  the  project  width  be  considered  as  of  that  dimension,  but  that 
the  work  to  be  done  at  present  be  that  recommended  by  the  district 
officer.  The  board  concurs  with  him  in  believing  that  additional 
improvement  is  advisable,  and  it  recommends  the  following,  in 
accordance  with  the  plans  proposed  by  the  district  officer  and  shown 
on  the  accompanying  map : 


Widening  Newport  News  Channel  to  600  feet .  $270,  000 

Widening  Norfolk  Channel,  as  given  above . . .  840,  000 

For  increased  deep  anchorage  opposite  Lamberts  Point .  99,  000 

For  12-foot  anchorage  near  Pinners  Point . .  35,  000 


Total 


1,  244,  000 
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The  estimate  for  the  maintenance  of  the  Newport  News  Channel 
$15,000  and  for  the  Norfolk  Channel  $15,000.  The  amount  re- 
ired  to  be  appropriated  for  widening  the  Norfolk  Channel  may  be 
luced  to  $710,000  by  using  an  available  balance  of  $130,000  under 
e  existing  project. 

12.  If  the  project  is  adopted  by  Congress,  the  work  should  be  prose- 
ted  under  a  first  appropriation  of  $400,000,  with  a  view  to  its  com- 
ition  in  three  }^ears. 

13.  The  board  does  not  concur  with  the  recommendations  of  the 
strict  officer  regarding  local  cooperation  for  the  anchorage  grounds, 
recommends  that  proper  legislation  be  enacted  making  it  the  duty 
the  Secretary  of  War  to  set  aside  suitable  anchorage  spaces  in 
vigable  waters  of  the  United  States  whenever  in  his  opinion  such 

liy  be  necessary,  and  to  promulgate  regulations  for  the  use  of  such 
*  unds  which  shall  have  the  force  of  law.  The  act  should  prescribe 
table  penalties  for  the  disregard  of  regulations  so  promulgated, 
e  enforcement  of  such  regulations  should  be  made  the  duty  of  the 
:retary  of  War,  acting  through  the  local  district  Engineer  officers, 
t  in  his  discretion  the  Secretary  of  War  should  have  power,  with  the 
;ent  of  the  Secretary  of  the  Treasury,  to  delegate  such  authority 
the  local  representative  of  the  United  States  Revenue-Cutter 
vice. 

L4.  In  compliance  with  law,  the  board  reports  that  there  are  no 
estions  of  terminal  facilities,  water  power,  or  other  subjects  so 
ated  to  the  project  proposed  that  they  may  be  coordinated  there- 
bh  to  lessen  the  cost  and  compensate  the  Government  for  ex- 
iditures  made  in  the  interests  of  navigation. 

For  the  board : 

W.  M.  Black, 

Colonel,  Corps  of  Engineers, 

Senior  Member  of  the  Board. 


ELIMINARY  EXAMINATION  OF  NORFOLK  HARBOR  AND  VICINITY. 

I  War  Department, 

Engineer  Office,  United  States  Army, 

Norfolk,  Va.,  May  28,  1913. 

Dm:  The  district  engineer  officer. 

:  The  Chief  of  Engineers,  United  States  Army 
(Through  the  division  engineer). 

bject:  Preliminary  examination,  harbor  at  Norfolk,  Va.,  and 
ricinity. 

1.  The  river  and  harbor  act  approved  March  4,  1913,  provides  for 
examination  of  harbor  at  Norfolk  and  Portsmouth,  and  approaches 
sreto,  and  channel  to  Newport  News,  Va.,  with  a  view  to  securing 
reased  width  of  channel  and  providing  additional  anchorage  area. 
1.  Under  appropriations  worded  essentially  like  the  above,  work 
i  been  in  progress  in  several  places  in  the  vicinity  of  Norfolk 
-rbor;  but  of  these,  one  at  least,  the  channel  to  Newport  News,  has 
immediate  connection  with  Norfolk  Harbor,  though,  like  the 
Ufolk  Harbor  Channel,  it  is  a  tributary  to  Hampton  Roads. 
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3.  Hampton  Eoads  is  the  name  applied  to  the  arm  of  Chesapeal 
Bay  tributary  to  this  bay  at  the  southwest  corner.  It  include 
besides  a  large  area  of  comparatively  shallow  water,  several  squai 
miles  of  deep  water,  while  the  entrance  channel  connecting  the  roat 
with  the  bay  is  more  than  a  mile  wide  and  from  50  to  100  feet  dee 
On  account  of  its  comparatively  sheltered  location  and  the  goci 
holding  bottom,  Hampton  Eoads  has  long  been  famous  as  an  ancho 
age,  and  it  is  not  an  unusual  sight  to  see  more  than  100  vesse 
anchored  therein,  and  it  is  on  record  that  more  than  300  ships  we: 
anchored  in  the  roads  at  one  time. 

4.  The  locality  is  shown  on  Coast  Survey  chart  1222  (new  seriei 
on  the  Norfolk  quadrangle  of  the  Geological  Survey  maps  and  on  til 
accompanying  tracing.1 

5.  Besides  a  number  of  creeks,  which  it  is  unnecessary  to  nam 
there  are  three  large  rivers  tributary  to  Hampton  Eoads,  all  of  the: 
under  improvement  by  the  United  States:  James  Eiver,  enterir| 
from  the  northwest,  Nansemond  Eiver  from  the  southwest,  and  til 
Elizabeth  Eiver  from  the  southeast.  On  the  left  bank  of  the  Jaml 
at  its  mouth  is  situated  Newport  News,  while  the  Elizabeth  Eiv 
and  the  lower  part  of  its  three  main  branches  comprise  what  is  know 

as  Norfolk  Harbor.  -  J 

6.  The  tributaries  of  Hampton  Eoads,  other  than  the  James  Eive  i 
are  not  subject  to  freshets,  and  the  freshets  in  the  James  Eive] 
though  of  considerable  importance  in  the  upper  river,  are  noticeab 
at  Hampton  Eoads  only  by  the  discoloration  of  the  water  and  j 
slight  acceleration  of  the  ebb  current.  The  average  range  of  tl 
tidal  oscillation  in  Hampton  Eoads  and  the  channels  now  under  cob 
sideration  is  about  2.5  feet. 

THIMBLE  SHOAL.  1 

7.  Although,  as  stated  above,  the  entrance  channel  to  Hamptc 
Eoads  is  exceedingly  dee}),  this  depth  can  not  be  carried  all  the  wa 
to  the  ocean,  as  there  is  in  the  southern  part  of  Chesapeake  Bay  i 
large  area  of  shoal  water,  known  as  Thimble  Shoal,  separating  tl 
deep  water  west  of  it  that  leads  to  Hampton  Eoads  from  the  dec 
water  to  the  east  extending  out  past  Cape  Henry  to  the  Atlant 
Ocean. 

8.  Until  in  the  comparatively  recent  past  Thimble  Shoal  has  bee 
no  obstruction  to  navigation,  as  over  this  shoal  there  was  a  bros 
channel  not  less  than  a  mile  wide  and  having  nowhere  less  than  1 
feet  of  water  on  it,  but  though  31  feet  of  water  could  be  carried  ov 
this  shoal,  its  eastern  and  western  slopes  were  so  flat  that  the  distant 
between  36-foot  contours  to  the  east  and  west  exceeded  4  miles. 

9.  Until  there  was  taken  up  the  question  of  deepening  the  channel 
tributary  to  Hampton  Eoads  to  depths  exceeding  30  feet,  there  wj 
no  reason  for  doing  any  work  at  Thimble  Shoal,  as  any  vessel  thii 
could  pass  through  the  channels  tributary  to  Hampton  Eoads  couj 
pass  without  difficulty  through  the  Thimble  Shoal  Channel;  but  b 
the  river  and  harbor  act  of  March  3,  1909,  examinations  were  orderc 
with  a  view  to  obtaining  a  depth  of  35  feet  in  the  channels  both  1 
Norfolk  Harbor  and  to  Newport  News,  and  in  the  provision  for  tl 


1  Not  printed. 
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'orfolk  Harbor  Channel  it  was  directed  that  the  examination  include 
?the  approaches  thereto,"  which  of  course  covered  the  channel  across 
hirnble  Shoal. 

10.  The  report  on  the  examination  mentioned  was  published  in 
[ouse  Document  No.  551,  Sixty-first  Congress,  second  session,  and 
icommended  the  excavation  of  a  channel  through  Thimble  Shoal 
)  a  depth  of  35  feet  at  mean  low  water  and  a  width  of  500  feet,  at  a 
pst  estimated  at  $660,000.  This  project  was  adopted  by  the  river 
ad  harbor  act  of  June  25,  1910,  and  has  never  been  modified.  Un- 

Ier  appropriations  made  in  said  act  of  1910  and  subsequent  acts  work 
as  been  in  progerss  on  the  project,  a  contract  having  been  entered 
ito  under  date  of  September  29,  1910. 

11.  Work  on  the  contract  mentioned  expired  a  few  months  ago 
ad  resulted  in  a  material  deepening  of  the  channel,  and  except  for  a 
w  lumps  where  the  available  depth  is  a  few  inches  less,  there  now 
lasts  through  Thimble  Shoal  a  channel  of  a  project  depth,  but  it  is 
uite  narrow.  However,  throughout  the  entire  area  Of  the  project 
lannel  the  depths  now  available  exceed  those  previously  existing, 
ince  the  expiration  of  the  contract  mentioned,  a  new  contract  has 
jeen  entered  into,  work  under  which  will  shortly  be  begun,  and  is 
q^ected  to  be  completed  during  the  next  fiscal  year.  It  should 
‘suit  in  the  completion  of  the  project. 

12.  The  original  estimate  of  cost  was  based  upon  data  derived 
om  the  Coast  and  Geodetic  Survey  charts,  and  the  actual  depths 
ere  found  to  be  slightlv  more  favorable  than  was  shown  on  those 
Tarts.  Furthermore,  the  contract  price  was  less  than  had  been  es- 
mated,  so  that  it  now  appears  probable  that  the  project  will  be 

Implet-ed  at  a  cost  of  about  60  per  cent  of  that  originally  estimated. 

13.  Thimble  Shoal  Channel  lies  between  Hampton  Roads  and  the 
?ean,  and  consequently  all  of  the  ocean  commerce  of  the  tributaries 
:  Hampton  Roads  passes  over  this  channel,  and  the  amount  of  this 
ommerce  can  be  approximately  estimated  by  summing  the  commer- 
al  statistics  which  follow  for  the  Newport  News  Channel  and  for  the 
orfolk  Channel. 


THE  CHANNEL  TO  NEWPORT  NEWS. 

14.  Newport  News  Point  is  the  name  of  the  point  or  cape  on  the 
ft  or  north  batik  of  the  James  River  at  its  mouth.  Up  to  about 
)  years  ago  this  vicinity  was  thinly  settled  and  was  devoted  to 
inning,  but  the  completion  of  the  Chesapeake  &  Ohio  Railroad  and 
te  construction  of  its  terminals  at  this  point,  and  the  establishment 
lortly  afterwards  of  the  shipbuilding  plant  of  the  Newport  News 
tiipbuilding  &  Dry  Dock  Co.  have  caused  the  growth  here  of  a 
Durishmg  city  of  more  than  20,000  people. 

15.  Originally  there  were  between  the  deep  water  in  Hampton 
oads  and  the  James  River  two  channels  separated  by  a  much  shal- 
wer  area  known  as  “Middle  Ground/’  and  on  which  many  years  ago 
le  Lighthouse  Bureau  built  the  Middle  Ground  Lighthouse.  South 

the  Middle  Ground  there  was  a  long  curved  channel  available  at 
w  water  for  vessels  of  25-foot  draft,  while  the  channel  north  of  the 
iddle  Ground,  though  much  shorter,  could  not  be  used  by  vessels 
rawing  more  than  18  feet. 
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16.  Under  the  provision  of  the  river  and  harbor  act  of  March  3: 
1899,  an  examination  was  directed  of  these  channels  across  th(j 
Middle  Ground  in  Hampton  Roads  with  a  view  to  securing  a  depth 
of  30  feet.  The  report  thereon  was  printed  in  House  Document  93 
Fifty-sixth  Congress,  first  session,  and  was  subsequently  incorporatec 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  1900,  page  1785 
A  survey  had  been  made  of  both  channels  across  the  Middle  Grounc 
and  the  south  channel  was  selected  for  improvement,  for,  thougl. 
longer,  it  required  less  excavation  to  obtain  the  depth  under  con¬ 
sideration — 30  feet.  The  estimated  cost  of  securing  a  channel  50( 
feet  wide  and  30  feet  deep  at  mean  low  water  was  $225,000. 

17.  This  project  was  formally  adopted  by  the  act  of  June  13,  1902 
which  appropriated  $225,000,  the  estimated  cost  of  the  work,  and  th( 
expenditure  of  the  sum  resulted  in  the  completion  of  the  project  bj 
February,  1905.  Subsequently,  as  was  to  be  expected,  some  slight 
deterioration  took  place  in  the  channel  and  in  the  next  few  years 
about  $12,500  was  expended  in  maintenance. 

18.  Under  a  provision  in  the  river  and  harbor  act  of  March  3,  1909 
a  new  examination  and  survey  of  this  vicinity  was  made  with  a  view 
to  obtaining  a  depth  of  35  feet  from  the  deep  water  in  Hamptorj 
Roads  to  the  James  River  and  the  town  of  Newport  News.  The 
report  on  this  examination  and  survey  was  published  in  House  Docu-fl 
ment  550,  Sixty-first  Congress,  second  session.  This  report  gave 
consideration  to  the  question  of  the  relative  advantages  of  the  enlarge  ¬ 
ment  of  the  south  channel,  which  had  been  previously  dug  to  30  feel  ‘ 
in  depth,  and  the  excavation  of  a  new  channel  north  of  the  Middle] 
Ground,  which,  though  the  available  depth  was  much  less  than  hac 
originally  been  found  in  the  south  channel,  was  nevertheless  much 
shorter  between  35-foot  contours.  As  a  result  of  this  consideration 
it  was  recommended  that  the  south  channel  be  abandoned  and  that 
there  be  excavated  north  of  the  Middle  Ground  Lighthouse  a  new 
channel  35  feet  in  depth  and  400  feet  in  width,  at  an  estimated  cost 
of  $465,000.  The  annual  maintenance  cost  was  estimated  at  abotit 

*  $15,000. 

19.  This  project  was  formally  adopted  by  the  river  and  harbor  act 

of  June  25,  1910,  and  has  not  been  modified  since  that  date.  Undeil 
the  appropriations  made  in  that  and  subsequent  acts,  work  has  been' 
in  progress  and  was  completed  in  August,  1912,  .the  full  project 
dimensions  having  been  obtained  at  that  time.  I 

20.  An  examination  made  in  May,  1913,  indicates  that  on  the 
whole  the  channel  has  stood  very  w7ell,  although  there  seems  to  be 
slight  tendencies  in  places  for  the  banks  to  slip  in,  as  was  to  be 
expected.  Maintenance  work  will  be  necessary  from  time  to  time. 

21.  At  Newport  News  the  Chesapeake  &  Ohio  Railroael  has  large 
and  comprehensive  terminals,  consisting  of  a  total  of  about  12  docks, 
including  a  passenger  dock  and  three  large  coal  piers,  having  me¬ 
chanical  handling  apparatus,  two  grain  elevators  with  mechanical 
transporters,  and  a  number  of  warehouse  docks. 

22.  Next  to  the  Chesapeake  &  Ohio  Railroad,  the  industry  of 
largest  importance  at  Newport  News  is  the  shipbuilding  yard,  em 
gaged  in  the  construction  of  both  merchant  and  naval  vessels.  0; 
about  40  battleships  and  armored  cruisers  now  in  the  Navy,  10  were 
built  at  the  Newport  News  shipyard,  and  there  are  now  under  com 
struct  ion  at  this  yard  the  battleships  Texas  and  Pennsylvania,  the 
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ter  the  largest  battleship  yet  designed.  There  are  in  addition  a 
mber  of  merchant  ships  now  building,  and  during  the  year  1912, 
1  vessels  arrived  at  this  shipyard  for  repairs. 

>3.  The  water  terminals  at  Newport  News,  in  addition  to  those 
ntioned  as  pertaining  to  railroads  and  shipyards,  are  quite  limited, 
isisting  of  only  the  few  wharves  necessary  for  the  local  trade  of 
s  city,  but  limited  as  they  are  they  appear  to  be  about  adequate 
the  purpose.  All  of  these  wharves  are  privately  owned. 

-4.  The  freight  traffic  of  the  Newport  News  channels  amounted  in 
10  to  5,764,610  tons,  and  in  1911  to  6,307,501  tons.  Complete 
tistics  for  the  calendar  year  of  1912  are  as  yet  not  available,  but 
*  total  is  not  expected  to  differ  greatly  from  that  of  1911.  Of  the 
in  age  above  mentioned,  about  three-fourths  consists  of  coal 
pped  by  the  Chesapeake  &  Ohio  Coal  Co.,  the  remainder  consisting 
miscellaneous  cargo. 

25.  The  Newport  News  Channel  is  located  far  from  the  shore,  and 
esels  navigating  it  are  exposed  at  times  to  cross  winds  or  to  cross 
Srents.  In  order  that  these  cross  currents  may  not  carry  the 
!>ys,  placed  by  the  Lighthouse  Bureau  to  mark  the  sides  of  the 
innel,  too  far  beyond  the  limits  of  the  channel,  and  thus  be  mis- 
iing  to  vessels,  it  has  been  found  necessary  to  anchor  them  some 
tance  inside  of  the  channel,  and  when  the  cross  currents  move 
m  toward  the  channel,  there  is  left  outside  the  buoys  some  of  the 
ugable  channel.  As  a  result,  the  available  width  of  the  channel 
during  times  of  cross  currents,  reduced  below  the  actual  width, 
ich  makes  it  very  awkward  when  deep  draft  ships  have  to  pass 
h  other.  Under  the  circumstances,  the  existing  channel,  400  feet 
ie,  appears  to  be  too  narrow,  and  it  is  believed  that  a  moderate 
rease  in  the  width  is  justified  by  the  extent  of  the  commerce 
ntioned  above  and  by  the  needs  of  the  deep-draft  naval  or 
reliant  vessels  which  find  it  necessary  to  go  to  and  from  the 
ivard. 

NORFOLK  CHANNEL. 

6.  On  the  banks  of  the  Elizabeth  River  and  separated  from  one 
'ther  by  this  river  and  its  three  main  branches  are  situated  a 
nber  of  municipalities — Norfolk.  Portsmouth,  Berkeley,  etc. — 
ing  a  combined  population  of  about  125,000.  For  commercial 
poses,  all  these  settlements  may  be  considered  as  constituting 

‘Port  of  Norfolk/  while  the  main  part  of  the  Elizabeth  River 
the  lower  portions  of  its  Eastern,  Southern,  and  Western  branches 
n  what  is  called  ‘‘Norfolk  Harbor.'1 

7.  The  harbor  at  Norfolk  has  been  under  improvement  by  the 
'ted  States  for  many  years,  prior  to  the  beginning  of  which  improve- 
it  the  harbor  had  been  navigable  by  vessels  of  20  feet  draft  as 
as  the  navy  yard  in  the  Southern  Branch.  The  original  project 
improvement  was  adopted  in  1878  and  has  been  revised  or 
inded  several  times  since,  the  main  channel  being  successively 
pened  to  25,  28,  30,  and  eventually  to  35  feet. 

8.  The  last  examination  and  surve}T  of  this  harbor  was  made  in 
3r dance  with  a  provision  in  the  river  and  harbor  act  of  March  3, 
;9,  the  report  on  which  was  published  in  House  Document  551, 
iy-first  Congress,  second  session.  The  report  recommended  for 
folk  Harbor  a  main  channel  up  to  above  the  navy  yard,  35  feet 
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deep  at  mean  low  water  and  400  feet  wide,  the  estimated  cost  bein 
$800,000,  and  the  estimated  cost  of  annual  maintenance  $40, 0M 
This 'project  was  formally  adopted  by  the  act  of  June  25,  1910,  an 
under  appropriation  made  m  that  and  subsequent  acts  work  hij 
been  in  progress  and  resulted  in  the  completion  of  the  project  i 
December,  1912,  at  a  cost  somewhat  less  than  had  been  estimated!! 

29.  In  the  different  branches  of  the  harbor  minor  channels  ij 
lesser  depth  have  been  provided,  a  description  of  which  is  not  essei 

tial  to  the  present  discussion.  . 

30.  Norfolk  is  the  eastern  or  northeastern  terminus  of  six  l ary 
railroad  systems  radiating  to  the  south  and  west,  namely,  the  Noi, 
folk  Southern,  Seaboard  Air  Line,  Atlantic  Coast  Line,  Souther. 
Norfolk  &  Western,  and  the  Virginian.  In  addition,  by  means  < 
a  car  transfer  to  Cape  Charles  City,  Va.,  on  the  other  side  of  Che 
apeake  Bay,  there  is  a  rail  connection  northward  with  the  Pern 
sylvania  Railroad  system,  and  by  a  similar  transfer  across  Hamptc 
Roads  to  Newport  News,  connection  is  made  with  the  northwest  b| 
the  Chesapeake  &  Ohio  system. 

31.  Norfolk  is  the  southern  terminus  of  a  large  number  ot  Mean 
boat  lines,  giving  connection  to  northern  cities,  such  as  Washington 
Baltimore,  Philadelphia,  New  York,  Providence,  and  Boston,  arj 
there  is,  in  addition,  a  large  amount  of  coastwise  freight  shippe! 
to  northern  ports  in  sailing  vessels  or  barges.  As  yet  Norfolk  is  n< 
the  terminus  of  any  regularly  established  trans-Atlantic  line,  thoui 
it  is  a  frequent  port  of  call'  for  foreign  vessels  coming  in  to  obta 


bunker  coal. 

32.  In  addition,  Norfolk  is  the  terminus  of  a  large  number 

local  steamboat  lines,  running  to  towns  and  landings  on  the  varioi 
rivers  and  creeks  m  southeastern  Virginia  and  northeastern  Nor! 
Carolina.  Much  freight,  in  addition,  is  brought  to  Norfolk  in  schoo 
ers  and  power  boats  from  the  localities  just  mentioned.  •, 

33.  Norfolk  lies  at  the  north  end  of  an  important  section  ot  11 
proposed  intracoastal  waterway,  namely,  the  section  from  Norfo 
to  Beaufort.  This  part  of  the  waterway  is  now  and  has  been  tj 
manv  vears  actually  open  to  commerce  and  is  available  for  vesse 
of  about  9  feet  draft,  and  by  the  act  of  July  21,  1912,  Congre 
adopted  a  project  for  increasing  the  available  depth  ot  this  waterwi 

t0  34^  There  results  from  the  above-described  condition  a  large  ar 
steadilv  growing  commerce.  This  commerce  amounted  to  less  th* 
2,000,000  tons  in  1888,  5,000,000  in  1900,  12,000,000  m  191 
while  for  the  calendar  year  1911  it  amounted  to  about  16,000,01 
tons.  Complete  statistics  for  the  calendar  year  1912  have  not 
yet  been  obtained,  but  from  the  data  submitted  it  is  evident  til 
the  final  compilation  will  show  a  total  for  the  Norfolk  Harbor  channj 
exceeding  17,000,000  tons  of  freight,  having  a  value  ot  aboi 
$1,300,000,000.  Of  the  total,  the  item  of  coal  amounts  to  aboi 

35  The  total  above  does  not  include  the  large  . amount  of  treigl 
carried  by  ships  which  come  to  Norfolk  for  bunker  coal  Prior  I 
September,  1912,  no  statistics  of  the  freight  carried  by  these  si| 
have  been  available,  and  in  consequence  this  item  of  commerce  < 
never  been  included  in  the  total.  Statistics  are  available  lor  It 
six  months  from  September,  1912,  to  March,  1913,  a  total  ol  tl 
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sight  so  carried  exceeding  2,400,000  tons  of  freight,  having  a  value 
about  $130,000,000.  All  of  the  freight  of  these  “bunker”  ships 
sses  at  least  twice  through  the  harbor  at  Norfolk,  and,  as  shown 
the  six  months’  report  mentioned,  it  probably  amounts  annually 
1  about  4,800,000  tons,  having  a  value  of  about  $260,000,000. 

36.  Nor  does  the  total  given  include  a  very  large  amount  of  freight 
rtaining  to  the  inland  water  routes  which  passes  through  the 
rbor  at  Norfolk  but  does  not  stop  there,  and,  therefore,  is  not 
eluded  in  the  figures  above.  Taking  all  of  these  items  into  account, 
would  appear  that  the  total  commerce  of  Norfolk  Harbor  for  the 
ar  1912  exceeded  a  total  of  22,000,000  tons,  and  a  value  of 
,600,000,000. 

37.  This  total  is  believed  to  exceed  that  of  Baltimore  and  to  be 
uch  greater  than  the  commerce  of  any  of  the  South  Atlantic  or 
ilf  ports.  Among  the  ocean  ports  of  the  United  States,  the  com- 
3rce  of  Norfolk  would  appear  to  be  exceeded  by  those  of  New 
)rk,  Philadelphia,  and  Boston  only.  It  is  believed  that  this 

mount  of  commerce  is  sufficient  to  justify  the  United  States  in 
jaking  in  Norfolk  Harbor  all  of  the  improvements  that  its  business 
jay  properly  require. 

1 38.  As  is  shown  on  the  tracing  submitted,  the  terminals  of  the 

Ifferent  railroads  and  steamboat  lines  on  the  shores  of  Norfolk 
arbor  are  widely  scattered,  and,  when  necessary,  freight  is  trans- 
rted  from  one  to  another,  either  by  barges  and  car  floats  or  by 
e  steamboats  themselves  proceeding  from  terminal  to  terminal 
Ltil  loaded.  Such  a  method  is  neither  efficient  nor  economical,  but 
|e  scattering  of  the  railroad  terminal  has  the  advantage  of  giving 
lilroad  connection  at  many  different  points,  and  thus  furnishing 
lactically  the  entire  wharf  front  of  Norfolk  with  convenient  railroad 
Irvice. 

'39.  All  the  docks  and  wharves  pertaining  to  Norfolk  Harbor  are 
jivatelv  owned  or  controlled,  but  the  question  of  providing  suitable 
Iiblic  docks  is  now  under  consideration  by  a  commission  appointed 
trough  the  agency  of  the  city  of  Norfolk.  There  is  ample  space  for 
£  ch  docks,  but  on  land  not  now  the  property  of  the  city.  The  only 
Irminal  facilities  at  N  orfolk  which  can  be  considered  as  thoroughly 
^.equate,  as  up  to  date,  and  which  are  well  fitted  with  mechanical 
jpliances  for  freight  handling,  are  the  large  coal  piers  of  the  Norfolk 
^  Western  and  the  Virginian  Railways.  At  a  few  of  the  other 
jocks  mechanical  appliances  are  used  to  a  limited  extent,  but  most 
t  the  docks  are  neither  modern  nor  well  arranged,  the  handling  of 
Bight  being  done  entirely  by  hand  and  small  motor  trucks. 

40.  In  addition  to  the  commercial  importance  of  Norfolk  Harbor, 
Urfolk  is  of  great  naval  importance,  there  being  located  on  both 
lies  of  the  Southern  Branch  of  the  Elizabeth  River  the  Norfolk  Navy 
fard,  which  is  the  home  port  of  a  number  of  the  largest  battleships 
Id  at  which  shipbuilding  is  sometimes  carried  on.  In  connection 
l.th  this  report,  the  commandant  of  the  navy  yard  was  communi- 
ted  with  and  called  a  board  of  naval  officers  to  consider  what  im- 
ovements  the  channels  of  Norfolk  Harbor  needed  to  fit  them  for 
e  growing  needs  of  the  Navy.  A  copy  of  the  report  of  this  board 
is  been  forwarded  to  me  and  is  to  the  effect  that  the  following 
iiprovements  in  the  Norfolk  Harbor  channels  are  required  for  naval 

irposes:  The  channel  in  the  Southern  Branch  from  above  the  navy 
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yard  to  the  mouth  of  this  branch  to  be  made  as  wide  as  the  riv< 
permits,  with  a  turning  basin  near  the  upper  end  of  the  navy  van 
the  channel  in  the  Elizabeth  River  from  the  mouth  of  the  Souther 
Branch  to  Lamberts  Point  to  be  from  900  to  1,000  feet  wide  an 
northward  of  Lamberts  Point  to  be  nowhere  less  than  1,000  feet  wid 
Large  additional  anchorage  areas  are  also  considered  essential. 

41.  The  width  of  the  35-foot  channel  provided  under  the  proje( 
of  1910  is  but  400  feet,  which  is  less  than  the  widths  previously  coi 
sidered  necessary  for  the  channels  of  lesser  depth.  Thus  the  25-foci 
channel  of  the  1890  project  had  a  width  of  from  500  to  700  feet,  tl 
28-foot  channel  of  the  1898  project  had  a  width  of  450  feet,  and  tl: 
30-foot  channel  of  the  project  of  1905  had  a  width  of  600  feet  nort 
of  Lamberts  Point  and  a  width  of  800  feet  between  Lamberts  Poir 
and  the  junction  of  the  Eastern  and  Southern  Branches. 

42.  While  it  is  theoretically  possible  that  in  a  central  deeper  chann 
excavated  within  the  limits  of  a  wider  but  shallower  channel  tl 
lighter  draft  vessels  can  navigate  on  the  shallower  edges  of  the  chai 
nel,  leaving  the  deeper  channel  for  the  deeper  vessels,  the  enforcemer 
of  such  a  rule  is  extremely  difficult  in  practice,  as  in  order  to  avoi 
the  drag  from  the  bottom  all  except  the  lightest  draft  vessels  attemp 
to  keep  in  the  deepest  water  available.  The  large  extent  of  tlfl 
commerce  of  Norfolk  Harbor,  as  noted  above,  gives  an  idea  of  tl 
number  of  vessels  navigating  its  channel,  and  it  is  a  very  frequen 
sight  to  see  four  vessels  going  in  one  direction  or  the  other  prai 
tically  abreast  in  the  channel.  The  width  now  provided— 400  feet-, 
is  undoubtedly  too  small,  and  provision  for  increased  widths  if 
certain  places  is  considered  essential. 

ANCHORAGE. 

43.  The  provision  in  the  act  of  March  3,  1913,  under  which  th 
report  is  being  submitted  directs  that  there  should  be  considered  i 
addition  to  the  subject  of  increasing  the  width  of  the  existing  channel 
that  of  “  providing  additional  anchorage  area.”  With  the  large  nun 
ber  of  vessels  frequenting  the  port  of  Norfolk  and  Hampton  Road 
large  anchorage  areas  are  necessary.  For  vessels  loading  in  the  harbc 
and  waiting  wharf  room,  for  vessels  which  have  completed  loadin 
and  are  waiting  a  propitious  time  to  sail,  for  vessels  which  have  take 
refuge  in  Hampton  Roads  and  tributaries  on  account  of  unfavorabl 
weather  at  sea,  and  also  for  smaller  canal  boats  or  barges  which  com 
in  small  tows  through  the  waterways  from  the  south  and  are  awaitin 
consolidation  into  larger  tows  for  transportation  northward,  anchoi 
age  or  mooring  space  must  be  provided. 

44.  At  the  present  time  the  following  localities  are  used  as  anchoi 
ages:  Hampton  Roads,  the  James  River  opposite  Newport  News 
the  southwest  side  of  the  channel  opposite  Lamberts  Point,  the  eas 
side  of  the  channel  between  Lamberts  Point  and  Norfolk,  and  fo 
canal  boats  and  small  barges  the  sides  of  the  channel  in  the  center  o 
the  harbor.  The  anchorage  space  in  Hampton  Roads  and  the  Jame 
River  would  appear  to  be  ample  for  all  needs,  but  the  anchorage 
mentioned  in  the  various  parts  of  the  Norfolk  Channel  are  frequentl; 
congested,  causing  vessels  to  sometimes  anchor  so  close  to  the  channc 
that  at  times  of  slack  water  and  strong  cross  wind  they  frequent! 
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ving  out  into  the  limits  of  the  navigable  channel,  endangering  both 
lemselves  and  passing  vessels,  with  the  result  that  collisions  oc- 
isionally  occur.  The  need  of  additional  provision  for  anchorage 
•  mooring  is  therefore  clearly  evident. 

CONCLUSION. 

45.  It  is  believed  that  the  data  related  above  in  this  report  show 
early  that  the  commerce  of  the  vicinity  demands  additional  facilities, 
id  that  the  present  amount  of  this  commerce  and  the  rate  at  which 

is  increasing  are  sufficient  to  justify  moderate  increases  in  the 
idths  of  the  main  navigable  channels  and  the  provision  of  additional 
ichorage  areas.  The  extent  to  which  the  provision  of  additional 
eilities  is  justifiable  is  largely  dependent  upon  the  question  of  cost. 
Ld  such  a  question  can  only  be  answered  by  data  obtained  from 
curate  surveys.  It  has  been  the  custom  to  make  periodical  surveys 
the  channels  of  this  vicinity  for  the  purpose  of  determining  the  con- 
tion  of  the  channels,  the  extent  to  which  deterioration  has  taken 
ace,  and  the  localities  at  which  maintenance  work  is  necessary, 
ich  a  survey  is  now  in  progress  and  will  probably  be  shortly  com¬ 
peted.  By  extending  the  scope  of  this  survey  somewhat  sufficient 
fta  can  be  obtained  in  a  few  months  to  show  what  the  cost  will  be  of 
Creasing  the  width  of  the  different  channels  and  of  providing  addi- 
>nal  anchorage  areas  and  the  extent  to  which  such  improvements 
e  advisable.  Authorhy  to  make  such  surve}rs  and  further  investi- 
tion  is  recommended. 

46.  No  questions  of  water  power  are  involved  in  this  question,  nor 
far  as  is  known  at  the  present  are  there  any  questions  of  cooperation 

r  private  interests  to  be  considered. 

E.  Eveleth  Winslow, 

Lieut.  Col .,  Corps  of  Engineers. 

[First  indorsement.] 

Office  Division  Engineer,  Southeastern  Division, 

,,  ‘  June  2,  1913. 

the  Chief  of  Engineers: 

jl.  I  concur  generally  with  the  district  officer  in  his  conclusions  in 
jj?ard  to  the  existing  conditions  in  the  harbor  of  Norfolk,  Ya. 

|2.  I  think  that  the  Thimble  Shoals  Channel  should  gradually  be 
ide  wider.  Five  hundred  feet  is  too  narrow  for  a  channel  so  far 

m  the  marks  and  ranges  which  must  be  used  to  enable  a  vessel 

follow  it . 

h  I  think  that  the  Newport  News  straight  channel  might  perhaps 
widened,  although  this  is  comparatively  smooth  waterand  a  good 
a!  nearer  the  guiding  marks  ot  ranges. 

1-  It  V  ould  seem  as  n  some  arrangement  might  be  made  which 
uld  prevent  the  marking  buoys  from  swinging  out  over  the  channel 
d  encroaching  upon  the  waterway.  If  the  water  is  too  deep  to 
.nt  stations,  I  would  suggest  that  iarge  buoys  built  up  on  the  prin- 
le  of  a  spar  buoy  be  used,  the  spar  going  nearly  down  to  the  anchor, 
that  b}  its  inclination  and  the  known  depth  the  exact  position  of 
‘  anchor  might  be  easily  estimated. 

).  The  channel  up  to  Norfolk  might  perhaps  be  widened  to  advan¬ 
ce,  but  I  am  not  so  sure  of  that.  While  a  great  many  vessels  visit 
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the  harbor  of  Norfolk,  the  number  of  deep  draft  is  not  and  neve 
can  be  very  great.  Most  of  the  business  is  coastwise  and  most  c 
the  coastwise  business  is  carried  in  vessels  drawing  less  than  20  feei 
The  vessel  must  load  to  the  depth  of  the  port  for  which  it  is  destine 
as  well  as  that  from  which  it  sails.  Thirty  feet  draft  is  sufficien 
in  my  judgment,  to  accommodate  the  tramp  trade  of  the  work 


i 


so  that  in  considering  the  coastwise  trade  we  could  talk  about 
channel  25  feet  deep;  in  considering  the  general  foreign  trade,  3 
feet  deep,  and  for  crippled  war  vessels  and  marine  monsters  we  hav 
to  have  35  feet.  In  making  a  survey  I  think  that  a  study  should  t 
made  of  the  size  and  number  of  different  kinds  of  vessels  that  vis 
the  port.  It  is  no  use  to  excavate  channels  to  a  depth  of  35  feet  i 
order  to  accommodate  vessels  drawing  20  feet;  the  comparativel 
rare  arrival  which  requires  this  full  depth  can  be  navigated  with  pai; 
ticular  care  and  may  be  expected  to  follow  a  channel  much  narrower 
6.  The  same  sort  of  information  should  be  had,  I  think,  in  referenc 
to  anchorages.  Any  little  schooner  which  could  be  amply  accont 
modated  by  15  or  20  feet  of  water  would  anchor  in  a  40-foot  basi 
if  such  a  place  was  provided.  It  costs  too  much  to  do  dredging  t 
excavate  extensive  basins  to  accommodate  ships  at  anchor.  A  gre* 
many  harbors  have  no  anchorage  at  all  and  they  do  a  large  an 
successful  business.  I  am  inclined  to  think  that  where  speciall 


large  anchorage  basins  are  provided  it  should  be  done  by  a  munic 
pality,  but  I  believe  that  an  examination  of  Hampton  Roads  woul 
reveal  large  areas  suitable  for  20-foot  anchorages,  others  for  25-foo 
and  others  for  30,  35,  and  40  foot,  and  that  these  should  be  marke 
out  and  shown  upon  the  charts  and  upon  the  water  and  that  tl 
harbormaster  or  some  official  should  compel  vessels  to  anchor  in  tl 
least  depth  of  water  that  they  can  safely  use,  thereby  leaving  tl 
more  restricted  areas  and  greater  depth  to  the  large  vessels.  Tl 
practicability  of  this,  I  think,  should  be  discussed  in  the  survey. 

7.  A  survey  is  therefore  recommended  and  the  necessary  allotmeij 
of  money  to'  cover  the  cost  of  the  same  is  also  recommended  f< 
approval. 

Dan  C.  Kingman, 


Colonel ,  Corps  of  Engineers. 


[Third  indorsement.] 

Board  of  Engineers  for  Rivers  and  Harbors, 

June  30,  1913. 

To  the  Chief  of  Engineers,  United  States  Army. 

For  reasons  stated  herein,  the  board  concurs  with  the  distri 
officer  and  the  division  engineer  in  recommending  a  survey  in  ord 
to  determine  the  extent  and  advisability  of  the  improvement.  Tl 
board  also  concurs  with  the  division  engineer  in  regard  to  the  speci 
investigations  suggested  by  him  in  connection  with  the  survey,  ai 
it  recommends  further  a  study  of  the  practicability  and  means 
regulating  the  use  of  the  navigable  channels  so  as  to  give  deep-dra 
vessels  the  right  of  way  in  the  deep-draft  channels. 

For  the  board: 

W.  M.  Black, 

Colonel,  Corps  of  Engineers, 

Senior  Member  of  the  Boar  el. ■ 
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REPORT  ON  SURVEY  OF  NORFOLK  HARBOR,  VA.,  AND  VICINITY. 

War  Department, 

Engineer  Office,  United  States  Army, 

Norfolk ,  Va.,  December  15,  1913. 

rom:  The  district  engineer  officer, 
o:  The  Chief  of  Engineers  United  States  Army 
(Through  the  division  engineer) . 

ubject:  Reports  on  survey  of  harbor  at  Norfolk,  Va.,  and  vicinity. 

1.  This  report  on  survey  is  submitted  in  compliance  with  depart- 
tent’s  instructions,  dated"  July  7,  1913,  and  in  connection  with  the 
‘port  on  the  preliminary  examination  of  the  harbor  at  Norfolk  and 
ortsmouth,  and  approaches  thereto,  and  channel  to  Newport  News, 

а. ,  with  a  view  to  securing  increased  width  of  channel  and  providing 
iditional  anchorage  area,  submitted  from  this  office  under  date  of 
ay  28,  1913.  The  result  of  the  survey  and  the  channels  and  anchor¬ 
's  recommended  are  shown  on  the  accompanying  tracing,  which  is 
ised,  as  far  as  shore  lines  are  concerned,  upon  coast  survey  data, 
ith  other  information  obtained  from  recent  soundings. 

1  2.  As  was  stated  in  the  preliminary  examination,  the  waterways 
>vered  by  the  above-quoted  description  include  the  Thimble  Shoal 
lannel,  the  channel  to  Newport  News,  and  the  main  Norfolk  Harbor 
aannel. 

THIMBLE  SHOAL  CHANNEL. 

3.  The  dredging  of  the  Thimble  Shoal  Channel  under  contract  is 
)w  nearing  completion,  and  when  finished  this  channel  will  have  a 
ip tli  of  35  feet  at  mean  low  water,  and  will  be  nowhere  less  than  500 
et  in  width,  the  length  of  the  dredged  channel  being  about  4  miles. 

4.  This  channel  is  located  in  the  south  end  of  Chesapeake  Bay, 
>out  4  miles  from  and  parallel  to  the  south  shore  of  the  bay  and,  as 
easured  in  prolongation  of  its  length,  the  dredged  channel  is  more 
an  6  miles  from  the  shore.  Shore  marks  are  of  little  value  as  aids 

the  navigation  of  this  channel,  and  the  Lighthouse  Department 
is  marked  it  by  a  series  of  red  gas  buoys  on  one  side  and  a  series  of 
ack  can  buoys  on  the  other.  Judging  from  experience,  these  aids 
navigation  seem  to  be  sufficient  for  the  purpose. 

5.  This  channel  connects  the  deep  water  of  Hampton  Roads  with 
e  ocean,  but  the  lighter  draft  vessels  proceeding  from  Hampton 
oads  up  Chesapeake  Bay  do  not  use  it.  The  number  of  vessels 
tssing  through  the  channel  would  appear  to  average  about  60  per 
iy — not  sufficient  to  cause  great  congestion. 

б.  The  areas  to  the  north  and  south  of  this  channel  are  compara- 
7ely  deep,  the  minimum  depth  within  a  considerable  distance 
ing  28  feet,  so  that  vessels  proceeding  through  the  channel,  even 
len  far  to  one  side,  experience  no  drag  from  the  side  slopes  of  the 
annel  and  have  no  tendency,  therefore,  to  sheer  off  out  of  the 
annel  into  shoal  water.  Furthermore,  this  channel  is  not  sub¬ 
bed  very  generally  to  bad  cross  currents. 

7.  Although  the  full  projected  width  of  this  Thimble  Shoal  Chan- 
1  has  not  yet  been  made  available  to  its  full  projected  depth,  I 
we  heard  of  no  trouble  experienced  by  vessels  getting  out  of  the 
H.  Doc.  605,  63-2 - 2 
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channel  and  running  aground,  nor  of  any  delays  caused  by  one  vess 
having  to  wait  for  another,  so  it  would  appear,  for  the  present  i 
least,  that  the  projected  width  of  this  channel  is  sufficient. 

CHANNEL  TO  NEWPORT  NEWS. 

8.  As  was  stated  in  the  report  on  preliminary  examination,  tl 
channel  consists  of  an  artificial  cut  connecting  Hampton  Roads  wi 
the  deep  water  of  the  James  River  north  of  Middle  Ground  Shoi 
The  original  depth  of  the  water  along  the  line  of  this  channel  vari 
from  about  21  to  24  feet.  The  material  through  which  the  chanr 
was  dug  was  fairly  stiff  and  still  stands  up  quite  straight,  and  as 
result,  deep-draft  vessels  proceeding  through  the  channel  are  su 
jected,  if  they  come  anywhere  near  the  side  slopes,  to  drag  from  t 
side,  which  causes  them  to  steer  badly,  even  if  it  does  not  actual 
cause  them  to  sheer  out  of  the  channel. 

9.  On  account  of  its  location  the  tidal  currents  do  not  always  f< 
low  the  direction  of  the  channel  and  strong  cross  currents,  especial' 
in  times  of  wind,  are  very  frequent.  Moreover,  the  channel  is  i 
located  that  it  is  not  possible  to  place  range  marks  on  shore  for 
aid  of  vessels,  and  reliance  has  to  be  placed  on  buoys  along  the  sid 
of  the  channel,  and  to  keep  these  buoys  from  being  carried  by  t 
strong  cross  currents  too  far  over  the  shoal  sides,  and  thus  misle 
vessels,  it  has  been  found  necessary  to  place  the  buoys  some  lit 
distance  in  the  channel,  away  from  the  edges  of  the  deep  water,  j 
that  a  portion  of  the  deep  water  provided  on  the  sides  of  the  chanr 
is  really  not  available  for  navigation. 

10.  Within  the  past  two  or  three  months  there  have  been  no  1( 
than  three  occasions  when  deep-draft  vessels  have,  from  the  cans 
mentioned  above,  run  aground  along  the  sides  of  this  channel,  tb 
giving  evident  and  unmistakable  proof  that  the  channel  is  not  wi1 
enough. 

11.  The  channel  was  completed  over  a  year  ago  to  its  full  project 
width  of  400  feet,  but  all  of  this  can  not  be  considered  as  availal 
for  vessels.  It  is  believed  that  the  channel  should  be  widened  by 
least  50  per  cent,  giving  it  a  width  of  600  feet,  of  which  more  th 
500  feet  would  then  be  always  available  for  navigation. 

12.  Based  upon  data  obtained  from  the  survey,  the  widening  v 
require  the  removal  of  about  1,375,000  cubic  yards  of  material,  ai 
cost,  including  supervision  and  contingencies,  estimated  at  $270, 0( 
The  expenditure  of  this  amount  is  believed  to  be  justified  by  t 
commercial  importance  of  this  channel,  its  annual  commerce  bei 
about  6,000,000  tons,  valued  at  nearly  $300,000,000. 

13.  As  the  deterioration  of  the  channel  will  be  caused  probably 
the  deposit  of  material  brought  in  by  the  cross  currents,  the  cost 
maintaining  the  widened  channel  should  be  no  greater  than  of  t 
present  narrow  one.  This  was  estimated  some  years  ago  at  $15,C 
per  annum,  and  no  data  has  been  collected  since  to  show  that  tl 
estimate  can  not  be  relied  on. 

ff 

NORFOLK  CHANNEL. 

14.  The  Norfolk  channel  extends  from  deep  water  in  HamptI 
Roads  up  the  main  portion  of  the  Elizabeth  River  to  the  junction 
its  branches  and  thence  up  the  southern  branch  to  above  the  Norfc 
Navy  Yard,  a  total  distance  of  about  11  miles.  The  present  chanr 
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nipletecl  about  a  year  ago,  has  a  depth  of  35  feet  at  mean  low  water 
id  a  width  of  400  feet,  and  was  dredged  for  a  large  portion  of  its 
lgth  within  the  limits  of  older  channels  which  had  been  dredged  to 
ser  depths  but  to  greater  widths. 

15.  The  commerce  of  the  main  channel  of  Norfolk  is  increasing 
aidly,  and  as  is  shown  in  the  preliminary  report,  the  present  annual 
Ter-borne  commerce  of  this  harbor  is  estimated  at  about  22,000,000 
is,  at  a  value  of  about  $1,600,000,000.  In  addition  to  its  com- 
;rce  this  channel  is  traversed  by  naval  vessels,  including  the  largest 
liers  and  battleships  as  they  go  back  and  forth  to  the  Norfolk 
ivy  Yard.  From  these  figures,  it  is  evident  that  this  is  a  very  busy 
annel,  and  it  is  a  frequent  sight  to  see  as  many  as  four  vessels 
ireast  in  the  channel. 

16.  Of  course,  much  of  this  water-borne  commerce  is  carried  on  in 
nparatively  light  draft  vessels,  but  there  is  still  a  large  part  of  it 
Tied  in  vessels  having  a  draft  of  30  feet  or  more,  and  as  one  of  the 
>st  important  items  of  the  commerce  of  this  port  is  coal  for  bunker 
jij  called  for  by  vessels  already  laden  to  their  full  draft,  the  available 
pth  of  35  feet  is  none  too  much. 

17.  Theoretically,  it  is,  of  course,  possible  that  in  a  deep  channel 
p  smaller  and  lighter  draft  vessels  might  be  required  to  navigate 
ng  the  shallower  sides  of  the  channel,  reserving  the  center  and 
pp  part  for  the  deep  draft  vessels,  but  it  is  believed  that  it  would 
impossible  to  enforce  a  regulation  of  this  character  in  this  channel. 
-8.  The  depths  of  the  natural  bottom  along  the  outside  limits  of 
5  dredged  channel  vary  for  long  distances  from  12  to  15  feet,  and 
places  are  as  httle  as  10  feet,  and  vessels  drawing  anything  like 
‘se  figures  and  proceeding  along  close  to  the  sides  of  the  channel 
1  the  effects  of  this  shallow  water  which  makes  them  difficult  to 
er,  and,  consequently  even  the  shallow  vessels  hesitate  to  navigate 
Tin  a  reasonable  limit  of  the  sides  of  the  dredged  channel.  At 
tain  seasons  of  the  year  this  channel  is  subject  to  fog,  especially  in 
f  early  morning,  at  which  time  the  night  boats  from  Chesapeake 
y,  running  on  a  regular  schedule  in  connection  with  trains,  enter 
ji  harbor.  Due  to  the  congested  condition  of  the  channel  and  the 
ter  facts  stated  above  there  have  in  the  past  few  years  been  a 
tnber  of  collisions,  and  the  commerce  of  the  harbor" is  increasing 
rapidly  that  it  is  evident  that  the  channel  should  be  widened. 

19.  As  the  Norfolk  Channel  is  so  closely  connected  with  the  needs 
the  Navy,  the  commandant  of  the  navy  yard  was  consulted  as  to 
enlargement  desired  by  the  Navy  Department,  and  a  copy  1  of 
5  report  of  a  board  of  naval  officers  called  to  consider  the  subject 
nclosed  herewith.  In  this  report  it  is  recommended  that — 

lo  in  general  the  width  of  channel  of  500  to  600  feet  is  sufficient,  yet  certain  parts 
his  channel  should  be  at  least  .900  or  1,000  feet  in  width  to  afford  opportunity  to 
i  ships  around,  *  *  *.  The  depth  of  the  channel  between  the  navy  yard  and 

Belt  Line  Bridge  should  be  35  feet,  the  full  width  of  the  Port  Warden  line,  which 
bout  900  feet. 

^ote  . — The  width  between  harbor  lines  at  the  place  stated  in  this  quotation  is 
tally  but  slightly  more  than  800  feet.) 

*0.  For  the  reasons  outlined  above  it  would  appear  that  the 
[•folk  Channel  requires  widening,  and  I  recommend  that  its  width 
far  up  as  the  mouth  of  the  Southern  Branch  be  made  600  feet. 


1  Not  printed. 
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This  will  require  the  removal  of  about  2,800,000  cubic  yards,  at  an 
estimated  cost,  including  supervision  and  contingencies,  of  about 
$560,000. 

21.  The  present  deep-draft  channel  extends  up  the  Southerr 
Branch  to  the  Belt  Line  Bridge,  immediately  above  the  Norfolk 
Navy  Yard,  but  in  this  branch  it  is  not  practicable  to  continue  the 
full  channel  width  of  600  feet  recommended  for  the  lower  part  of  the 
harbor.  As  far  up  as  the  navy  yard,  the  shores  of  the  Southern 
Branch  are  generally  lined  with  wharves,  and  harbor  lines  were  manj 
years  ago  established  along  these  shores.  At  the  narrowest  point  the 
pierhead  lines  on  the  two  sides  of  the  river  are  slightly  less  than  60C 
feet  apart,  and  for  considerable  distances  they  are  but  slightlj 
farther  apart.  In  this  harbor  it  has,  in  the  past,  been  considerec 
unwise  to  dredge  within  75  feet  of  the  wharf  fronts,  and  it  woulc 
appear,  therefore,  undesirable  that  the  width  of  channel  dredged  tc 
full  depth  in  this  part  of  the  harbor  should  exceed  450  feet. 

22.  Along  the  lower  part  of  the  navy-yard  front,  on  account  oi 
the  character  of  the  sea  wall  of  the  navy  yard,  the  full  depth  channe. 
can  be  given  a  width  generally  of  600  feet,  the  same  as  below  tht 
mouth  of  the  Southern  Branch.  Farther  up  in  the  stream,  near  the 
upper  end  of  the  navy  yard  the  Navy  desires  a  greater  width,  in  ordei 
that  they  may  be  enabled  to  turn  their  large  ships  around.  Here  the 
harbor  line  on  the  eastern  side  has  been  thrown  well  back  from  the 
center  of  the  river,  and  it  is  possible  to  make  this  portion  of  the 
channel  800  feet  wide. 

23.  In  addition  to  its  value  as  the  approach  to  the  navy  yard,  the 
Southern  Branch  is  the  most  important  commercially  of  the  three 
branches  of  the  Elizabeth  River,  and  for  several  miles  above  the 
navy  yard  its  banks  are  lined  with  manufacturing.  Furthermore 
it  is  the  line  of  approach  to  the  two  existing  waterways  connecting 
with  the  sounds  of  North  Carolina,  the  Dismal  Swamp  Canal,  ownec 
by  a  private  corporation,  and  the  Albemarle  &  Chesapeake  Canal 
recently  purchased  by  the  United  States  and  to  be  enlarged  undei 
a  project  already  adopted  by  Congress.  Were  it  not  for  the  passag( 
of  naval  vessels,  there  is  no  doubt  that  the  present  width  of  400  feel 
would  suffice  for  the  present  commercial  needs,  but  when  the  fact  b( 
taken  into  consideration  that  this  channel  is  jointly  used  both  b) 
commercial  and  naval  vessels,  and  by  the  largest  naval  vessels  afloat 
there  is  no  doubt  that  the  channel  in  the  Southern  Branch  should  b( 
widened  to  the  extent  noted  above. 

24.  The  widening  of  the  channel  in  the  Southern  Branch  to  45( 
feet  as  far  as  the  lower  end  of  the  navy  yard  and  to  600  feet  alon£ 
part  of  the  navy  yard  front  and  to  800  feet  along  the  upper  end  of  th( 
navy-yard  front  as  far  as  the  Belt  Line  Bridge  will  require  th( 
removal  of  about  1,300,000  yards,  at  an  estimated  cost,  including 
superintendence  and  contingencies,  of  about  $280,000. 

25.  This  makes  the  total  estimated  cost  of  widening  the  Norfoll 
Channel  $840,000.  From  this  it  maybe  considered  proper  to  deduct 
the  sum  of  $130,000  which  was  saved  from  the  appropriation  foil 
dredging  the  present  400-foot  channel,  as  the  actual  cost  of  excavat 
ing  this  channel  proved  to  be  much  less  than  had  been  estimated 
This  leaves  the  balance  to  be  appropriated  $710,000.  The  cstimatec 
annual  cost  of  maintenance  is  $15,000. 


